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57 ABSTRACT

A coil laying head comprising a rotor (14) having two or more
conduits (1'), a selector tube (5) coaxially arranged with
respect to the rotor (14) to guide a rolled product into one of
the conduits (1'), a main control, connecting means between
the main control and the rotor (14) for setting in rotation the
rotor (14), a phase shifter system ((6,7,8,8',9,10,11), includ-
ing two nonmoving components ((10,),(11,)), an input com-
ponent (7) connected to the main control, an output compo-
nent (6) connected to the selector tube (5), a first group of'side
pinions (8') meshed on the input component and on one of the
nonmoving components and a second group of side pinions
(8) meshing on the output component and on the other non-
moving components, connection means (9) connecting the
first group of side pinions with the second group of side
pinions to drive this latter in rotation according to the axis (X),
angular phase shift adjustment device (12,) between the first
and the second nonmoving component.

10 Claims, 7 Drawing Sheets
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1
COIL LAYING HEAD

FIELD OF THE INVENTION

This invention refers to a coil laying head, in particular for
a wire rod produced by a hot rolling mill.

STATE OF THE ART

In the state of the art, coil laying machines consist of a
rotating coil laying head comprising a tube, terminally con-
formed in a spiral with a coaxial input axis at the rolling mill
axis, basically horizontal, and the output axis at a tangent with
the theoretical nominal diameter of the coils that form in
succession.

The shaped tube is brought into rotation around the rolling
axis by a special control device that normally requires an
external motor connected via a transmission system with a
bevel gear.

Solutions are known that involve two or more tubes
arranged symmetrically in order to balance the centrifugal
forces resulting from the high rotation speed of the coil laying
head and also to allow a quick replacement of a worn tube.

Also known are solutions that instead of multiple coil
laying tubes use a one-piece bell in which a number of pas-
sage channels of the rolled product are laid with the appro-
priate trajectory.

The coil laying tube at the passage of the rolled product is
subjected to strong mechanical and thermal stresses, impacts
and tangential thrusts that cause particularly serious wear
conditions inside the tube and limit its durability.

Frequent replacement of the tube causes downtimes result-
ing in a reduction of the plant utilization factor and a lack of
productivity as well as high costs for spare parts and labor.

This fact precludes the possibility of further increasing the
rotation speed of the coil laying head as it would instead be
expected by modern rolling mills which are capable of rolling
speeds unattainable in the past.

The solution proposed in the patent EP1888267 attempts to
overcome these problems by providing two or more coil
laying tubes arranged concentrically on one rotor: the tube in
operation is used until it is completely worn out after which
the new adjacent tube is selected.

The operation for changing the tube in operation takes
place through a selector tube placed upstream of the radial
system which serves the function of meshing with the rolled
product and conveying the same to one ofthe coil laying tubes
of the radial system.

This operation requires a shutdown of the machine and a
manual intervention by the operator as explained below.

The selector tube is set in a sleeve which in turn is coaxially
inserted in an external containment bushing joined to the
tube-holder rotor that is placed in rotation with the bevel gear
by an external control motor.

A screw locking system causes the rotational locking
between these two coaxial parts when the machine is in
motion.

When said parts are unlocked, the sleeve can be made to
rotate with respect to the bushing using a worm-screw keyed
on one side.

To be able to select a new tube, the machine must be
stopped first and the operator, by moving the worm-screw,
makes the sleeve of the tube selector turn until the output
section is aligned with the input section for the new coil
laying tube.
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The disadvantages of such a solution are as follows:
when the machine is in operation, the worm screw turns
with it and thus causes an eccentric mass that inevitably
causes vibrations;
changing the pipe in operation requires stopping the
machine;
the change operation must be done manually by an opera-
tor, with additional costs.
To resolve and overcome these drawbacks with a simple
but extremely effective solution, the Applicant has devised
the following invention.

SUMMARY OF THE INVENTION

The main purpose of this invention is to create a multi-tube
or multi-conduit coil laying head that has a very long operat-
ing life before needing replacement operations and that does
not require intermediate stops and/or manual intervention to
select the tube or conduit in operation.
Another aim is to make replacement operations very fast
requiring a brief stop of the machine.
Another aim is to improve productivity and the system
utilization factor to reduce costs for spare parts and labor.
The object of this invention is a coil laying head, conform-
ing to claim 1.
In particular, the coil laying head includes
a rotor defining a longitudinal axis and comprising two or
more conduits and a mandrel having a cylindrical sym-
metry coaxially connected with the rotor,
a selector tube coaxially arranged with respect to the rotor
configured to guide a rolled product into one of the
conduits,
a main control connected to said mandrel to feed the rotor
in rotation
a phase shifter system having
an input component with cylindrical symmetry accord-
ing to said longitudinal axis and connected with said
mandrel

an output component with cylindrical symmetry accord-
ing to said longitudinal axis and connected coaxially
with said selector tube,

afirst nonmoving component with cylindrical symmetry
according to said longitudinal axis

a second nonmoving component with cylindrical sym-
metry according to said longitudinal axis

a first group of side pinions and

a second group of side pinions

a second connecting device linking said first group of
side pinions with the second group of side pinions to
feed it in winding rotation around said longitudinal
axis,

in which said first group of side pinions is meshed on
said input component and on said first nonmoving
component in which said second group of side pinions
is meshed on said output component and said second
nonmoving component,

an adjustment device for an angular phase shift between
said first and second nonmoving components, so that
said angular phase shift adjustment device is nonmov-
ing and so that a phase shift between these nonmoving
components causes a proportional angular phase shift
between the rotor and the selector tube.

The phase shifter system is made using a differential device
having two gearboxes or systems of side pinions meshing
respectively on the two different nonmoving components,
where it is possible to adjust an angular phase shift, since all
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the components have cylindrical symmetry and are arranged
to rotate around the longitudinal rotation axis of the machine.

In the variants described in detail hereafter, it is preferable
that the motion of the main control be transferred to the rotor
by the mandrel and that the same mandrel would feed the
phase shifter system in rotation. It is completely equivalent to
provide that the rotor and the phase shifter system, using
independent means for transferring the motion such as gears
or pulleys, etc., would be driven in rotation.

In addition, the first input component of the phase shifter
system can be advantageously made of a piece with the rotor
mandrel.

Dependent claims describe the preferred versions of the
invention, forming an integral part of this description.

BRIEF DESCRIPTION OF THE FIGURES

Additional features and advantages of the invention are
more evident in light of the detailed description of the pre-
ferred but not exclusive, forms of production, of a coil laying
head, illustrated by way of example and not exhaustively,
with the help of the appended drawings where:

FIG. 1a represents a longitudinal section of a coil laying
head according to the invention,

FIG. 15 represents a detailed part of FIG. 1,

FIG. 1c¢ represents a cross-section according to plane A-A
of the coil laying head in FIG. 1,

FIG. 2a represents a longitudinal section of a variant of a
detailed part represented in FIG. 1 4,

FIG. 25 represents a cross section according to the plane
C-C of the coil laying head of FIG. 2a,

FIG. 3 is akinematic scheme equivalent to the head in FIG.
15

FIGS. 4, 5, 6 and 7 are kinematic schemes equivalent to
variants of the coil laying head according to FIGS. 1 and 3,

FIG. 8 represents a cross section according to plane B-B of
the coil laying head of FIG. 1. For greater ease of reading, the
bearings visible in FIG. 1 are represented by an X enclosed in
a rectangle.

The same reference numbers and letters in the figures iden-
tify the same elements or components.

DESCRIPTION IN DETAIL OF A PREFERRED
ASSEMBLY OF THE INVENTION

With particular reference to FIGS. 14, 15, 1cand 2a and 25,
the coil laying head that is the subject of this invention is
shown schematically as a section in a plane passing through
the longitudinal rotation axis X of rotor 14. Other components
are omitted as they are not essential to the illustration of the
invention.

In accordance with a first embodiment shown in FIGS. 1a
and 14, the head comprises a rotor 14 with cylindrical sym-
metry and defining the longitudinal rotation axis X of the
rotor. The rotor can include a bell 1, preferably in one piece
with a truncated conical shape, and a cylindrically formed
mandrel 4 connected permanently, using mechanical cou-
pling, the bell 1 according to said axis X.

The bell 1 engages with the mandrel 4 for an initial section,
or the bell and mandrel are formed of one piece. The bell 1is
inserted into a housing 2 of a form conjoint with that of the
bell, thus in the example, the housing 2 has an internal trun-
cated-conical shape. The housing 2 of bell 1 is joined with the
base or casing 3 of the coil laying head and thus is nonmoving,
i.e. non-rotating. Between bell 1 and housing 2 a limited
clearance is left, for example, of at least 1 mm, in general,
sufficient to allow a rotation in relation to bell 1 around the
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axis X without causing interference or friction against the
housing 2. Preferably, this clearance is less than the thickness
of' the rolled product.

In accordance with a preferred variant, the housing 2 of'the
bell 1 can be opened to allow access to the bell 1.

In accordance with another variant, the housing 2 of'bell 1
can be slid axially along X with respect to bell 1 to enable
varying the gap between the housing of the bell and the bell
itself.

The bell 1 has a multiplicity of grooves or channels 1' on its
outer surface, of which FIGS. 1a and 15 show only two, of
which one is visible in transparency, for reasons of clarity. In
the section along the plane A-A illustrated by FIG. 1c¢ the
grooves 1' are instead represented for this case in an assembly
form with six grooves arranged symmetrically along the sur-
face of the bell and having an equal depth and shape. The
channels 1' are open to the outside and have a cross-section
dimension which is a function of the diameter of the rolled
product to be wound in spiral. The mandrel 4 turns inside a
casing 3 fixed to the ground, to which mandrel 4 is rotation-
ally linked by bearings. The casing 3 can be entirely one piece
with the housing 2 of bell 1.

In accordance with a second form of assembly shown in
FIGS. 2a and 25, the rotor 14 comprises a multiplicity of
shaped coil laying tubes 1' arranged concentrically and pos-
sibly kept in position by additional elements not shown. The
skilled person is capable of identifying equivalent and alter-
native solutions to guide the rolled product within the con-
duits of whatever shape or make for the purpose of forming
coils using the rotation of the rotor 14.

Upstream, in the direction of the rolled product’s insertion
into the head and of the rotor cooperating with it there is a
selector tube 5 with an internal conduit 5' having an input
section to admit the rolled product, which enters into the head
in a direction coaxial to the axis X. This internal conduit 5' has
an output section that diverges from the axis X to guide the
rolled product from the input direction into one of the chan-
nels 1' or the formed tubes.

A main control, not shown, transmits a torque drive to
mandrel 4 which induces the rotation of the rotor 14 around
the axis X, for example through a speed reducer or an equiva-
lent device.

The selector tube 5 always rotates synchronously with the
rotor 14 and the mandrel 4 during the transit of the rolled
product and preferably receives the motion of the same man-
drel 4, through a phase shifter r system.

This phase shifter system includes

a first bevel gear 7, annular, coaxial with the axis X and
joined or of one piece with mandrel 4,

a second bevel gear 6, annular, coaxial with the axis X, that
would, preferably, be at least partially arranged inside
the first gear 7 with suitable interposed bearings and
joined or of one piece with selector tube 5,

a side pinion carrier cradle 9, also called a side pinion
holder case, comprising two groups of side pinions 8 and
8' with respective shafts perpendicular to the axis X,
rotationally coupled to the cradle which supports them
in winding rotation around the axis X; a group of side
pinions 8' meshes in the first bevel gear 7 and the other 8
meshes inthe second bevel gear 6; the side pinion carrier
cradle 9 is also coaxial with the axis X and supported in
free rotation by the casing 3 using the appropriate bear-
ings,

a third bevel gear 11, annular, coaxial with the axis X and
joined with casing 3 by means of the angular phase shift
adjuster 12; the third gear meshes with the groups of side
pinions 8' relating to the first bevel gear 7,
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a fourth bevel gear 10, annular, coaxial with the axis X,
arranged, preferably, at least partially inside the first
gear 11 with appropriate bearings interposed and joined
or of one piece with the casing 3; the fourth gear meshes
with the group of side pinions 8 related to the second
bevel gear 6.

The mandrel 4 drives the first gear 7 which thus defines the
only part of the phase shifter system that transmits motion to
side pinion 8', which rotates around its own shaft. The side
pinion 8', meshing on the third gear 11, which is normally
nonmoving, rotates the cradle 9 to which the same side pinion
is rotationally linked. The side pinion 8, driven by the cradle
9, meshes in the fourth gear 10 which is permanently non-
moving, so that the side pinion 8 is caused to rotate around its
own axis by transferring the motion to the second bevel gear
6, which rotates the pipe selector 5, joined thereto. By nor-
mally nonmoving is meant that the gear 11 is fixed with
respect to the casing 3 with the exception of when the adjust-
ment device 12 operates a phase shift of the same gear 11 with
respect to the gear 10, which is permanently connected to the
casing. The ratios are dimensioned so that the angular speed
of the selector tube 5 and the rotor 14 are normally synchro-
nous, so as to ensure continuous alignment between the out-
put section of the internal conduit 5' of the selector tube 5 and
one of the channels 1' during the passage of the material.

By changing the angular position of the third gear 11 with
respect to the fourth gear 10, using said angular adjustment
device 12, the second gear 6 gains or loses a proportional
phase shift angle relative to the rotor 14, during the rotation
thereof. As the second gear 6 is joined with the selector tube,
it achieves what is desired, namely a controllable angular
phase shift between the selector tube and the rotor 14. Advan-
tageously, the angular adjustment device 12 is joined to the
casing 3, solving the above mentioned problem.

In particular, this angular adjustment device 12 can be
made using a worm screw keyed between the two nonmoving
gears 10 and 11 and activated automatically by a rotary ser-
vocontrol as shown in FIG. 8 or by using a linear control
device, for example, a pneumatic or hydraulic piston con-
nected between the two nonmoving gears. The angular
adjustment device 12 can be controlled advantageously by the
same motion control system of the rolled product, so as to
make the selection of the conduit 1' between the end of the
operation of one metal wire and the entry of another.

Therefore, this system of selecting the conduit 1' is made
using a phase shifter system, which transfers the rotating
motion to the selector tube 5 so that it rotates synchronously
with the rotor, in which the phase shifter system has two
nonmoving components 10 and 11 which can be controlled by
one reciprocal angular phase shifter around the longitudinal
axis X.

Component 7 defines the input of the phase shifter system,
while component 6 and therefore selector tube 5 represents
the output of the phase shifter system. One of the two side
pinion systems meshes on the output component and on one
of the nonmoving components, the other of the two side
pinions groups is meshed on the input component and the
other of the nonmoving components. It is possible to control
an angular phase shift between the two nonmoving compo-
nents, which translates into an angular phase shift between
the selector tube and the rotor. It is therefore the same thing to
permanently bind gear 10 or gear 11 to the casing 3. This also
applies to the variants described below.

This invention allows, therefore, concretely and automati-
cally achieving the selection of a conduit 1' without stopping
the rotation of the rotor and the selector tube.
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FIG. 3 shows the kinematic scheme of the phase shifter
system of FIG. 1. The same system can also be produced in
variable configurations as represented in FIGS. 4, 5,6 and 7,
which are equivalent, presenting equivalent kinematic laws
obtained through planetary rephasers with axes parallel or
perpendicular with respect to the axis X, by means of gears,
presumably cylindrical, or bevel gears.

In the variant of FIG. 4, the first bevel gear 17 receives the
main control motion of the head, not shown, and meshing on
the side pinions 18', transfers the rotary motion to the side
pinion carrier cradle 19, since the side pinions 18' also mesh
on a fourth nonmoving wheel 110. The side pinion carrier
cradle goes to a first pair of side pinions 18' and a second pair
of side pinions 18, with the two shafts of the pairs lying on
separate parallel planes and perpendicular to the axis X, and
with the same shafts perpendicular with respect to the axis X.

The side pinions 18, driven by the cradle 19, mesh on a
third gear 111 which is rotationally linked to the casing 3 by
means of angular adjustment 112, for which reason it is
normally nonmoving. The side pinions 18 are therefore com-
pelled to rotate around their respective shafts, transferring the
motion to the second bevel gear 16 that is joined/of one piece
with selector tube 5, not shown.

Inthis embodiment, like in the following embodiments, the
number of side pinions is doubled. In reality, only one of the
side pinions 18' of the first pair and only one of the side
pinions 18 of the second pair suffices for all purposes, but
since their respective shafts are not mutually coaxial, as in the
first variant, it is preferable to balance the forces by using the
other two side pinions respectively. It turns out, therefore, that
the shafts of the first side pinions 18' lie on one plane, the
shafts of the second side pinions 18 lie on a second parallel
plane separate from the first plane, and both planes are per-
pendicular to the axis X.

In the embodiment represented in FIG. 5, the differential
system is epicyclic and the first gear 27 with external gearing
receives the motion from the main control, not shown, and
transmits it to the side pinions 28', that have shafts parallel to
each other and to the axis X. The side pinions 28', meshing on
the third gear 211, a crown with internal gearing, usually
nonmoving, turn around their own shaft, driving the cradle 29
in rotation around the axis X.

The cradle 29 includes second side pinions 28 with axes
parallel to each other and to the axis X, which mesh externally
on the fourth gear 210, a crown with internal gearing, perma-
nently nonmoving and internally meshed on the second gear
26, with external gearing, joined with the selector tube 5.

As the crown 210 is permanently nonmoving, the second
side pinions 28 set gear 26 in rotation, which is synchronous
with respect to the first sprocket 27 that is joined with the rotor
14. Therefore it turns out, yet once more, that the selector tube
5 and the rotor 14 are in synchronous rotation around the axis
X.

Any rotation of the third gear 211 by eftect of the rotation
of the worm screw 212 that meshes with it, causes a phase
shift of a certain angle both between the nonmoving gears 210
and 211, and between the gears 26 and 27, causing a phase
shift between the selector tube 5 and rotor 14.

In the variant of FIG. 6 the differential system is epicyclic
and component 37 is a first cradle which goes to the first side
pinions 38', having axes parallel to each other and to the axis
X. This first cradle receives the motion from the main control
of the head, not shown, rotating the first side pinions 38'".

The first side pinions 38' mesh externally on the third gear
311, a crown with internal gearing, normally nonmoving and
meshing internally on a first pair of twin sprockets 39. When
the cradle 37 is placed in rotation, the first side pinions 38,
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meshing in the third gear 311, normally nonmoving, drive the
pair of twin gears 39 in rotation.

A second pair of side pinions 38, with axes parallel to each
other and to the axis X, is carried by a second cradle 36. These
mesh internally on a second of said pair of twin gears 39 and
externally on a fourth gear 310, a crown with internal gearing
nonmoving permanently.

By which the second side pinions 38 revolve around both
their own shaft and around the axis X and the second side

pinions cradle 36 rotates synchronously with respect to the 10

first side pinions carrier 37.

The side pinions carrier 36 is connected with the selector
tube 5, not shown, which therefore rotates synchronously
with the rotor 14. An angular phase shift between the gears
310 and 311 by device 312 causes a proportional angular
phase shift between the two side pinions carriers 36 and 37
and therefore between the selector tube 5 and the rotor 14.

In the variant of FIG. 7, component 47, as for the preceding
variant, is a first cradle that goes to a first pair of side pinions
48', with their respective axes perpendicular to the axis X. The
component 47 receives the motion by the main control, not
shown.

The first side pinions 48' mesh both on a fourth gear 410, a
bevel crown permanently nonmoving, and on a first of a pair
of twin bevel gears 49, that is thus driven in rotation by the
first side pinions 48'.

The second of the pair of twin bevel gears 49 meshes on a
second pair of side pinions 48, with shafts perpendicular to
the axis X, which are carried by a second cradle 46 joined with
the selector tube, not shown.

The second side pinions 48 also mesh on a third gear 411,
a geared crown normally nonmoving whose angular phase
shift with respect to the fourth gear 410 is adjustable by means
of an angular adjustment device 412.

Also in this case, an angular phase shift between the third
411 and fourth gear 410 causes a proportional phase shift
between the second cradle 46 and the first cradle 47, which is
joined to the rotor 14 and thus a phase shift between the
selector drum 5 and the rotor 14.

In all the variants, the side pinion carrier cradle or cradles
turn out to be rotationally linked with the head in accordance
with the axis X.

The advantages provided by the coil laying machine
according to the invention are as follows:

The selection of the conduit in operation of the rotor (varia-
tion in phase) occurs in the absence of the rolled product
inside the machine, for example, during the time elaps-
ing from the output of the tail of a bar next to the input of
the subsequent head (dead time or inter-billet), without
the need to stop the motion of the machine.

Phase variation can in any case also take place with the

machine stopped.

Phase variation takes place automatically via an auxiliary
control, so this operation does not require any manual
intervention.

Switching between the conduits can be done using any
criterion (clockwise, counter-clockwise, in sequence or
at random) and at any time, not necessarily when a
conduit is worn.

Aligning the selector tube with respect to a conduit of the
rotor and maintaining it in position during the transit of
the rolled product takes place via an angular control
device applied to the auxiliary control.

The related locking between the selector tube and the rotor
is guaranteed by the non-reversibility of the gear train.

The synchronising of movement between the selector tube
and the rotor is guaranteed by a system of mechanical
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transmission (the mandrel) without the use of external
controls, with considerable simplification and reliabil-
ity.

The lubrication of the rotating parts of the phaser unit can
be independent or derived from a multi-conduit
machine.

The solution with bevel gear train illustrated in FIGS. 1a
and 3 is the one that optimizes the dimensions.

InFIG. 8, the BB plane crosses the head in correspondence
to the worm screw 12. The same figure shows the secondary
control 13, connected by its axis to the worm screw 12, so as
to control the reciprocal movement of gears 10 and 11.

Advantageously, the secondary control 13 is joined with
the casing 3.

The elements and features shown in the various forms of
preferred assembly can be combined among themselves with-
out thereby eluding the scope of protection of this application.

The invention claimed is:

1. A coil laying head comprising

arotor defining a longitudinal rotation axis and comprising
two or more conduits and a mandrel having a cylindrical
symmetry according to said longitudinal axis,

a selector tube, coaxially arranged with respect to the rotor,
configured to guide a rolled product into one of the
conduits,

a main control connected to said mandrel to feed the rotor
in rotation,

a phase shifter system having gears comprising two non-
moving components with respect to a base, an input
component coaxially connected to the mandrel to
receive the rotary motion thereof, an output component
connected to the selector tube, a first group of side pin-
ions engaging on the input component and on one of the
nonmoving components, and a second group of side
pinions engaging on the output component and on the
other of the nonmoving components,

connecting means for connecting said first group of side
pinions with said second group of side pinions to feed
them in rotation according to said longitudinal axis,

adjusting means for adjusting an angular phase shift
between said two nonmoving components.

2. A coil laying head according to claim 1, wherein respec-
tive shafts of said first or second group of side pinions are
parallel or transversal with respect to said longitudinal axis.

3. A coil laying had according to claim 1, wherein

said input component comprises a first bevel crown,

said output component comprises a second bevel crown,

said first group of side pinions comprises a first bevel side
pinion,

said second group of side pinions comprises a second bevel
side pinion and respective shafts of the side pinions are
coaxial to one another and transversal with respect to
said longitudinal axis,

said connecting means comprise a side pinion carrier,
which is common to said first and second groups of side
pinions,

a first nonmoving component of said two nonmoving com-
ponents comprises a third bevel crown and a second
nonmoving component of said two nonmoving compo-
nents comprises a fourth bevel crown.

4. A coil laying head according to claim 3, wherein said
second bevel crown is at least partially inserted into and
pivotally associated with said first bevel crown and wherein
said fourth bevel crown is at least partially inserted into and
pivotally associated with said third bevel crown.
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5. A coil laying head according to claim 1, wherein

said input component cornprises a first bevel crown,

said output component comprises a second bevel crown,

said first group of side pinions comprises a first pair of
bevel side pinions having respective shafts which are
coaxial to each other and resting on a first plane trans-
versal to said longitudinal axis,

said second group of side pinions comprises a second pair
of'bevel side pinions having respective shafts which are
coaxial to each other and resting on a second plane
transversal to said longitudinal axis, which is different
from said first plane,

said connecting means comprise a side pinion carrier,
which is common to said first and second groups of side
pinions.

6. A coil laying head according to claim 1, wherein

said input component comprises a first crown,

said output component comprises a second crown,

said first group of side pinions comprises a first pair of side
pinions having respective shafts which are parallel to
each other and parallel with respect to said longitudinal
axis,

said second group of side pinions comprises a second pair
of side pinions having respective shafts which are par-
allel to each other and parallel with respect to said lon-
gitudinal axis,

said connecting means comprise a side pinions carrier,
which is common to said first and second groups of side
pinions.

7. A coil laying head according to claim 1, wherein

said input component comprises a first side pinions carrier
supporting said first group of side pinions having respec-
tive shafts which are parallel to one another and parallel
with respect to said longitudinal axis,

said output component comprises a second side pinions
carrier supporting said first group of side pinions having
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respective shafts which are parallel to one another and
parallel with respect to said longitudinal axis,

said connecting means comprise a pair of twinned gears, a
first one of which is engaged by said first group of side
pinions and a second one is engaged by said second
group of side pinions.

8. A coil laying head according to claim 1, wherein

said input component comprises a first side pinions carrier
supporting said first group of bevel side pinions, having
respective shafts which are coaxial to one another and
transversal with respect to said longitudinal axis,

said output component comprises a second side pinions
carrier supporting said second group of bevel side pin-
ions, having respective shafts winch are coaxial to one
another and transversal with respect to said longitudinal
axis,

said connecting means comprise a pair of twinned, bevel
gears, a first one of which is engaged by said first group
of side pinions and a second one is engaged by said
second group of side pinions.

9. A coil laying head according to claim 1, wherein the

adjusting means comprise

a worm screw keyed between a first of said two nonmoving
components and a second of said two nonmoving com-
ponents or

an in line servo-control connected between a first of said
two nonmoving components and a second of said two
nonmoving components.

10. A coil laying head according to one of the preceding

30 claims, wherein said rotor comprises

35

a truncated-conical bell wherein said two or more conduits
are defined by respective grooves on the outer surface of
the bell or

two or more shaped tubes radially arranged and respec-
tively defining said two or more conduits.

#* #* #* #* #*



